SI Text
Determination of lateral and longitudinal widths of MatP foci from static images. The widths were measured using a custom Matlab script. The analysis started by manually drawing a 5 pixels wide (540 nm) profile along the long axis of the cell, which corresponded approximately to the width of the nucleoid. To draw the profile reliably along the long axis of the cell through the MatP focus the image was zoomed in by a factor of about four. In this step we used an overlay image composed of a fluorescent image of the nucleoid and MatP focus to verify that the focus was located at the center of the nucleoid. Small shifts between different image planes were corrected before combining the two images in the overlay image. From the overlay image a line profile of the MatP-YPET or MatP-mCherry intensity line profile was extracted. The profile was fitted to a Gaussian yielding estimates for the longitudinal full width at half maximum (FWHM) and center coordinates of the MatP focus. Subsequently, the coordinates of a line perpendicular to the longitudinal profile were calculated. The calculated line passed through the intensity maximum of the Gaussian fit. The intensity profile along the perpendicular line was then fitted to another Gaussian. The FWHM from this fitting determined the lateral width of the MatP focus and the center coordinates of the focus in the image coordinate system. To determine the coordinates of the MatP focus relative to the cell coordinate system we segmented the cell based on its phase contrast image. Our segmentation algorithm was based on a publicly available PSICIC script (1).
We modified this algorithm to automatically determine the intensity level that corresponds to the cell edges (2). The segmentation procedure yields the midline and outer cell contour. Examples of segmented cells are shown in Fig. 1A in the main text. The position of the focus was calculated relative to the midline of the cell to determine the offset of the focus. The same contours were also used to determine the cell length and width.
Analysis of time-lapse sequences. Analysis of time-lapse sequences started by extraction of
MatP-YPET and HupA-mCherry intensity line profiles along the long axes of cell. The extraction of the profiles followed the procedure described in (2). The resulting profiles were plotted (as shown in Fig. 3C and 4C in the main text). From the inspection of these plots we determined the times when the constriction in nucleoid density distribution appeared and when the MatP focus centralized (Fig. 5D ).
The extracted contours were also used to determine the location of the cell poles, nucleoid edges, MatP focal positions along the long axis of the cell, and the minima of chromosomal intensity distributions (Fig. 3D, 3E and 4D, 4E). The cell and nucleoid edges were defined based on inflection points of corresponding intensity profiles (phase and HupA-mCherry fluorescence, respectively). Positions of the MatP foci were determined by a Gaussian fit. The minima and modulation depth of chromosomal intensity distributions were also determined by Gaussian fitting.
In the latter case, the intensity level around both sides of the minimum were used to determine the average intensity level of a given nucleoid. The intensity line profile was subtracted from the average value and the profile was fitted to a Gaussian. The height of the Gaussian fit was normalized by the average intensity level from the nucleoid to yield the modulation. External force of an approximately constant magnitude is applied to the two arms of the chromosome pushing them into two opposite directions. As a result of this force, chromosomal mass accumulates against the ends of the cylindrical boundary, but a local minimum at the center of the chromosome distribution can still be seen. Here we do not account for decrease in diameter of chromosomal beads that can occur in the presence of the force. B) Two fully replicated chromosomes (f=1.0) without any force applied. A minimum at the center of the nucleoid is seen. The distributions of chromosomal masses in two individual chromosomes are also indicated. C) Two fully replicated chromosomes with an external force applied. The applied force is of the same form as in panel A. Figure S8 . Radius of gyration for the Ter region along the long axis of the cell (Rg) with and without cross-linking effects for different replicated fractions (f). Radius of gyration has been normalized by the bead radius (Rbead). 
